In this paper we give a geometrical construction of a ( 56, 2)-blocking set in PG ( 2, 19) and We obtain a new (325,18)-arc and a new linear code [325, 3, 307] 19 and apply the Grismer rule so that we prove it an optimal or nonoptimal code, giving some examples of field 19 arcs Theorem (2.1)
. Introduction
Give GF(q) a chance to indicate the Galois field of q components and V (3, q) be the vector space of column vectors of length three with sections in GF(q). Let PG(2, q) be the comparing projective plane. The purposes of PG (2, q) are the non-zero vectors of V (3, q) with the standard that X =(x1, x2, x3) and Y=(ƛx1,ƛx2,ƛx3) speak to a similar point, where ƛ ∈ GF(q)/{0}. The quantity of purposes of PG(2, q) is q^2+q+1.If the point P(X) is the proportionality class of the vector X, at that point we will state that X is a vector speaking to P(X). A subspace of measurement one is an arrangement of focuses the majority of whose speaking to vectors shape a subspace of measurement two of V (3, q) .Such subspaces are called lines. The quantity of lines in PG(2, q) is q^2+q+1. There are q + 1 [5] [6] . circular segment is an arrangement of k purposes of a -. A (k, r) Definition 1.1 projective plane to such an extent that some r, however no r+1 of them, are collinear [3] blocking set S in PG(2, q) is an arrangement of l focuses -A (l, n) Definition 1.2 to such an extent that each line of PG(2, q) crosses S in at any rate n focuses, and there is a line meeting S inaccurately n focuses Note that a (k, r)-circular segment is the supplement of a (q^2+q+1-k, q + 1 − r)blocking set in a projective plane and alternately . tuples over -V (n, q) signify the vector space of all arranged n Let GF(q). A direct code C over GF(q) of length n and measurement k is a kdimensional subspace of V (n, q). The vectors of C are called code words. The Hamming separation between two code words is characterized to be the quantity of facilitate puts in which they differ. The least separation of a code is the littlest of the separations between particular code words. Such a code is called a [n,k,d]_q-code if its minimum Hamming separation is d. A focal issue in coding hypothesis is that of streamlining one of the parameters n, k and d for given estimations of the other two and q-settled. One of the variants is[2] [9] here exists . Find nq(k, d), the littlest estimation of n for which t Problem code which accomplishes this esteem is called ideal. The outstanding q an[n,k,d] lower destined for the capacity nq(k, d) is the accompanying Griesmer bound So that code is non-optimal Codes with parameters are called Griesmer codes. There exists a relationship between (n,r)-circular segments in PG (2, 9) and [n, 3,d] There exists a projective Theorem 1.7 (n, n−d)-arc in PG (2, q) . In this paper we consider the case q =19 and the elements of GF(19) are denoted by0, 1,2,3, 4,5,6,7, 8, 9,10 ,11,12,13,14,15,16,17 ,18.
2.The construction
It is obvious that in PG(2, q) (q is prime) three lines as a rule position frame a (3q, 2)-blocking set. The issue of finding a 2-blocking set with under 3q components had for since quite a while ago stayed unsolved as of not long ago Braun et al. [2] found the principal case of such a set. They developed the (57, 2)blocking set in PG (2, 19) , comprising of the accompanying focuses on
The complement of the (57,2)-blocking set { (0, 1,5), (0, 1, 8), (0, 1, 11), (1, 0, 7), (1, 0,12), (1, 1,1), (1, 1, 4) , (1, 2; 9), (1, 2,10) (1, 2, 15), (1, 3,7),(1; 3, 17), (1, 4, 6) , (1, 4, 18) , (1, 5, 5) , (1, 5, 10) , (1, 5, 14) , (1, 6, 2) (1, 6, 3), (1, 6, 16) , (1, 7, 8) , (1, 7, 11) , (1, 7, 13) , (1, 8, 0) , (1, 8, 5) , (1, 9, 8) , (1, 9, 11 ) (1, 9, 16) , (1, 10, 8) , (1, 10, 16) , (1, 11, 0), (1, 1,15), (1, 11, 14) , (1, 12, 8) , (1, 12, 11) (1, 12, 13), (1, 13, 2), (1, 13, 3), (1, 13, 17), (1, 14, 9) , (1, 14, 10) , (1, 14, 14) ,(1, 15, 1) (1,15,6), (1, 15, 18) , (1, 16, 3) , (1, 16, 7) , (1, 16, 12) , (1, 16, 17) , (1, 17, 4) , (1, 17, 9) (1, 17, 10), (1, 17, 13) , (1, 17, 15) , (1, 18, 1), (1, 18, 4)} All the more unequivocally, this (57, 2)-blocking set emerges as the supplement of a (324, 18)-circular segment in PG (2, 19) which they built by the strategy displayed in their article [2] (see additionally [1] (1, 9, 13) , (1, 2, 17) , (1, 16, 16) , (1, 7, 6) , (1, 3, 11) , (1, 15, 15) (1, 16, 9) ,(1,10,7),(1,8,0)(1,5,18), (1, 13, 8) , (1, 17, 3) , (1,0,10),(1,11,1)(1,6,12),(1,4,5)} Qi ={(1,17,0),(0,1,17) (1, 15, 4) , (1, 5, 5) , (1, 11, 12) , (1, 3, 9) ,(1,2,11),(1,1,13),(1,7,1) , (1, 18, 17) , (1, 10, 14) , (1, 14, 6) , (1,0,15), (1, 13, 8) , (1, 6, 3) , (1, 9, 16) (1,7,3)(1,4,7), (1, 8, 18) ,(1,12,10)} Ni={ (1, 12, 14) , (1, 17, 16) , (1, 5, 15) ,(1,0,13) (1, 11, 6) , (1, 3, 18) , (1, 8, 1) , (1, 13, 3) , (1, 7, 12) , (1, 18, 5) , (1,15,0),(0,1,8), (1, 9, 9) , (1, 6, 4) , (1, 16, 8) , (1, 10, 17) , (1, 4, 7) ,(1,2,10), (1, 8, 18) ,(1,12,10)} Pi={(1,1,14),(1,17, 0)(1, 9,7),(1,12,2)(1,13,13), (1, 15, 16) , (1, 14, 5) , (1, 11, 10) , (1, 8, 15) , (1, 4, 9) ,(1,5,1), (1, 3,17),(0,1,11), (1, 18, 11) , (1, 16, 8) , (1, 10, 18) , (1, 11, 15) , (1, 6, 12) , (1, 2, 6) , (1, 7, 4 The watchful investigation of the lines L17, L18, L23 and L24 demonstrates that each fourfold (on account of I = 6, 11-each triple, and on account of I = 1, 2each match) of focuses Mi , Ni , Pi , Qi (I = 1, 2 . . . , 20) has a place with one of the20 lines pi. Presently given us a chance to set the accompanying undertaking: Remove22 focuses from the set L17 ∪ L18∪ L23∪ L24, so that: ( a) There is no line in PG (2, 19) which is unique in relation to li and which contains four of the expelled focuses ( b) The lines that contain three of the evacuated focuses meet at most four new focuses A1, A2, A3, c) The lines that contain only two of the evacuated focuses don't go through the crossing point focuses M1,M2, N1, N2,M6 and P11 . The conditions (a)-(c) will ensure that including the focuses A1, A2, A3,A4 to the arrangement of outstanding purposes of the lines ,we will acquire a 2-blocking set without any than 56. Clearly we ought not expel any focuses from the quadruples Mi , Ni , Pi , Qi , I = 1, 2; generally, the lines p2: x = 0 and p1: y = 0 will move toward becoming 1-or 0-secants. Correspondingly, it isn't alluring to expel any focuses from the quadruples Mi , Ni , Pi , Qi , I = 6, 11, on the grounds that expelling a crossing point purpose of the lines Li will either not diminish enough the quantity of focuses, or the lines p5: x + 3y = 0 or p12: x + 10y = 0 will move toward becoming 1-or 0-secants.We require to abserve the accompanying guideline: on the off chance that we have officially expelled two points from a fourfold Mi , Ni , Pi , Qi , we ought to leave the staying two in the set. Else, one of the lines pi will turn into a 1-or 0-secant.Let us take out the accompanying 22: from the lineL17-M1, M4, M5, M8,M11,M12,M14,M20 from the lineL18-N2, N6, N11, N12,N14,N17,N16, from the lineL23-P1, P8, P14, P17 and from the lineL24-Q2, Q3, Q22 such (1, 9, 13) , (1, 7, 6) , (1, 16, 9) , (1,10,7), (1, 5, 18) , (1, 4, 5) (1,17,16), (1, ,14,11), (1,18,5) (1,15,10), (1, 9, 9) , (1,1,2), (1,2,10)(1,1,14) (1,11,10), (1,18,11), (1, 11, 15 ), (0,1,17), (1, 15, 4) , ( It is anything but difficult to check now that none of them contains a crossing point purpose of lines li; therefore condition (c) is fulfilled .Let us take a gander at condition (b). The 3-secants of An, i.e. the lines not the same as li , with the end goal that each contains three of the evacuated focuses, are 1 = + + 4 = 0 , 7 , 10 , 3 ∈ 1 2 = 0 + + 13 = 0 , 11 , 18 , 4 ∈ 2 3 = 1 + 9 + 13 = 0 , 9 , 11, 13 ∈ 3 4 = + 7 + 6 = 0 , 13 , 6 , 5 ∈ 4 5 = + 16 + 9 = 0 , 4 , 15 , 16 ∈ 5 6 = + 10 + 7 = 0 , 1 , 2 , 9 ∈ 6 7 = + 5 + 18 = 0 , 7 , 18 , 19 ∈ 7 8 = + 4 + 5 = 0 , 13 , 8 , 8 ∈ 8 9 = + 17 + 16 = 0, 9 , 4 , 3 ∈ 9 10 = + 14 + 11 = 0, 1 , 2 , 19 ∈ 10 11 = + 18 + 5 = 0, 14 , 13 , 18 ∈ 11 12 = + 15 + 0 = 0, 4 , 11 , 3 ∈ 12 13 = + 9 + 9 = 0, 15 , 7 (1, 9, 9) , 20 ∩ 2 = (1,3,18) 21 ∩ 2 = (1,18,6) , 22 ∩ 1 = (1,10,7)
Furthermore, the lines intersect one another in quadruples at the points (1,12,10), (1, 11, 15) , (1, 3, 2) , (1,1,1) ). Therefore, (1,12,10), (1, 11, 15) , (1,3,2), (1,1,1) are the points A1,A2,A3,A4. Adding these four points to the rest 52 points, we obtain the set = { (1,12,14), (1, 14, 2) , (1, 2, 17) , (1, 18, 16) , (1, 3, 11) , (1, 15, 15) , (1, 8, 0) , (1, 17, 3) , (1,0,10)
(1,11,1) (1,5,15) (1,0,13), (1, 11, 6) , (1, 3, 18) , (1, 8, 1) , (1, 13, 3) , (1, 7, 12) , (0,1,8), (1, 6, 4) , (1,10,17) (1, 9, 7) , (1, 12, 2) , (1, 13, 13) , (1, 15, 16) , (1, 14, 5) , (1, 8, 15) , (1, 4, 9) , (1,5,1), (1, 3, 17 , (1, 12, 10) , (1, 11, 15 ), (1,3,2), (1,1,1 (1, 16, 15) ,(1,7,0),(0,1,7),(1,0,17),(1,7,18) (1, 9, 8) , (1, 6, 18) , (1, 9, 18) , (1, 15, 4) , (1, 12, 11) , (1, 13, 6) , (1, 8, 11) ,(1,13,11) (1,13,0),(0,1,13), (1, 11, 2) ,(1,5,0),(0,1,5), (1, 0, 4) , (1, 2, 12) , (1, 4, 10) , (1, 1, 6) (1,8,10), (1, 1, 10) , (1, 1, 3) , (1, 16, 18) , (1, 9, 13) , (1, 17, 5) , (1, 14, 11) , (1, 4, 8) (1,18,18), (1, 9, 12) ,(1,4,0),(0,1,4), (1, 0, 14) , (1, 17, 2) , (1, 15, 11) ,(1,13,10) (1,1,15), (1, 7, 9) , (1, 18, 14) , (1, 17, 4) , (1, 12, 16) ,(1,3,0),(0,1,3),(1,0,18) (1, 9, 2) , (1, 5, 9) , (1, 9, 10) , (1, 1, 11) , (1, 13, 15) , (1, 13, 11) , (1, 18, 8) , (1, 6, 15 ) (1, 7, 6) , (1, 10, 6) , (1, 8, 6) , (1, 8, 9) , (1, 18, 14) , (1, 11, 10) , (1, 11, 13) , (1, 11, 9) (1,18,10),(1,1,1), (1, 10, 12) , (1, 4, 4) , (1, 12, 12) , (1, 4, 12) , (1, 4, 18) ,(1,9,0) (0, 1, 9) ,(1,0,1),(1,10,2), (1, 5, 14) , (1, 17, 11) , (1, 13, 11) , (1, 17, 14) , (1, 17, 6) (1,8,5), (1, 2, 18) , (1, 9, 1) , (1, 10, 16) , (1, 3, 16) , (1, 16, 1) , (1, 10, 10) ,(1,1,12) (1, 4, 6) , (1, 10, 15) , (1, 7, 15) , (1, 7, 13) , (1, 11, 3) , (1, 16, 7) , (1, 15, 14) , (1, 17, 10) (1,1,0),(0,1,1), (1, 4, 2) , (1, 5, 3) , (1, 16, 6) , (1, 8, 16) , (1, 3, 7) , (1, 15, 9) , (1, 18, 6) (1,8,13), (1, 11, 14) , (1, 17, 18) , (1, 9, 3) , (1, 16, 13) , (1, 11, 7) , (1, 10, 5) , (1, 6, 9) (1,2,3), (1, 13, 16) , (1, 3, 3) , (1, 16, 12) , (1, 14, 7) , (1, 15, 3) , (1, 16, 4) , (1, 17, 8) (1,18,15), (1, 7, 14) , (1, 17, 7) , (1, 1, 17) , (1, 14, 16) , (1, 3, 6) , (1, 8, 7) , (1, 15, 8) (1,6,16),(1,3,1), (1, 10, 13) , (1, 11, 17) , (1, 14, 4) , (1, 12, 18) , (1, 9, 15) , (1, 7, 8) (1,6,6), (1, 8, 12) , (1, 4, 15) , (1, 7, 11) , (1, 13, 17) , (1, 14, 13) , (1, 11, 4) ,(1,12,1) (1, 8, 14) , (1, 10, 8) , (1, 6, 5) , (1, 2, 14) , (1, 17, 17) , (1, 14, 12) , (1, 4, 1) , (1, 10, 4 ) (1, 12, 8) , (1, 6, 17) , (1, 14, 10) , (1, 1, 16) , (1, 3, 5) , (1, 2, 8) , (1, 6, 14) , (1, 17, 9) , (1, 18, 4) (1, 12, 9) , (1, 18, 9) , (1, 18, 3) , (1, 16, 5) , (1, 2, 15) , (1, 7, 16) , (1, 3, 4) (1,12,0),(0,1,12),(0,1,6), (1, 8, 2) , (1, 5, 4) , (1, 12, 5) , (1, 2, 7) , (1, 15, 13 ) (1, 11, 15) , (1, 16 ,0),(0,1,16), (1, 0, 6) , (1, 2, 2) , (1, 5, 12) , (1, 4, 3) , (1, 16, 9) (1,18,5),(1,2,0),(0,1,2),(1,0,7), (1, 15, 2) , (1, 17, 1) ,(1,10,1),(1,10,7) (1,15,0),(0,1,15), (1, 0, 9) , (1, 18, 2) , (1, 5, 16) , (1, 0, 8) , (1, 6, 2) ,(1,5,13) (1,11,0), (1, 7, 2) , (1, 5, 18) , (1, 9, 9) , (1, 18, 12) , (1, 4, 17) , (1, 3, 13) , (1, 11, 16) (1,14,1), (1, 10, 9) , (1, 18, 11) , (1, 12, 17) , (1, 14, 18) , (1, 9, 14) , (1, 16, 3) ,(1,16,11) (1,13,1), (1, 3, 10) , (1, 1, 5) , (1, 2, 4) , (1, 12, 7) , (1, 15, 11) , (1, 15, 7) ,(1,6,7) (1,15,18), (1, 9, 4) , (1, 12, 15) , (1, 7, 10) , (1, 1, 9) ,(1,18,1),(1,10,11),(1,13,18) (1, 9, 5) ,(1,2,1),(1,10,3), (1, 16, 10) , (1, 4, 11) , (1, 1, 18) , (1, 9, 11 (1, 16, 4) , (1, 12, 4) , (1, 12, 13) , (1, 14, 9) ,(1,18,7),(1,11,11) (1, 15, 6) , (1, 8, 8) , (1, 15, 5) , (1, 2, 13) , (1, 11, 5) , (1, 2, 5) , (1, 9, 17) , (1, 14, 14) (1,17,12), (1, 4, 13) , (1, 11, 8) , (1, 6, 11) , (1, 13, 4) , (1, 12, 6) , (1, 8, 3) ,(1,16,16) (1,3,12), (1, 4, 14) , (1, 17, 13) , (1, 11, 18) , (1, 9, 6) , (1, 8, 17) ,(1,14,0),(0,1,14) (1,13,12),(1,17,16)}. (1, 9, 0) 15 (1, 4, 5) 43 (1, 9, 8) 71 (1, 17, 5) 99 (1,3,18) 127 (0,1,9) 16 (1,2,10) 44 (1,6,18) 72 (1,2,17) 100 (1, 9, 10) 128 (1,0,1) 17 (1,1,4) 45 (1, 9, 18 ) 73 (1,14,11) 101 (1,1,11) 129 (1,10,2) 18 (1, 12, 14) 46 (1, 9, 7) 74 (1,13,13) 102 (1,13,15) 130 (1, 5, 14) 
